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ABSTRACT

Case-Based Reasoning (CBR) is one of the most suitable Al techniques for building clinical decision
support systems. Medical domain complexity introduces many challenges for building these systems.
Building the systems’ knowledge base from the Electronic Health Record (EHR), the encoding of case-
base knowledge with standard medical ontology, and the handling of vague data are examples of these
challenges. Although several advantages of using CBR in medicine have been identified, there are no
real systems acceptable to physicians. This systematic review examines the current state of CBR and its
limitations in the medical domain, especially for diabetes mellitus. The critical evaluation of the status
of diabetes CBR systems presents unique opportunities for improving these systems. The literature review
covers most of the English language studies extracted from relevant databases by using search terms
relating CBR, ontology, Fuzzy, and standard terminology concepts. The authors identify 38 articles
published between 1999 and 15 January 2015, which represent original researches in CBR domain. The
study includes 15 (39.5%) non-medical studies and 23 (60.5%) medical studies with ~22% for diabetes
CBR. A list of 18 integrated evaluation metrics has been proposed and used in the analysis. The results
show that the non-medical CBR systems achieved higher advances (50%) than medical systems (42.9%).
In addition, the diabetes management CBR systems achieve the lowest advances (21.4%) compared to
other systems. These shortages explain the question “why CBR paradigm are not fully utilized in the
commercial medical systems?” As a result, there is a distinct need for more comprehensive enhance-
ments in clinical CBR especially diabetes systems.
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Medical Case Based Reasoning Frameworks

1. INTRODUCTION

Medical diagnosticians require many years of practice to gain the experience and analytic skills required
to diagnose patients accurately. Even with many years of experience, there is no guarantee for a correct
patient diagnosis. The medical domain is characterized by contradictory information and constantly
evolving knowledge. As a result, it is hard to even for the most experienced diagnosticians to make the
correct decisions. In order to help the physicians in this difficult task, a great amount of research on
artificial intelligence (AI) in the medical domain has been conducted. The problem is complicated when
chronic diseases are diagnosed. Decision making for chronic diseases is a crucial task for decision makers
in healthcare because decisions need to be made accurately, quickly, and under uncertainty.

CBR is an experience management methodology for building knowledge-based systems. It has a
long tradition in Al Schank and Abelson (1977) had firstly proposed the idea of CBR. Today, it is both
a recognized method for the health sciences. In the late 1980s, (Koton, 1989; Bareiss, 1989) have firstly
exploited CBR in the medical domain. CBR is suitable for ill-formed, unstructured, and experience-based
problems. The medical field is weak on theory and high on experience. As a result, CBR is the most
appropriate Al reasoning methodology for the medical domain, but much work is still needed (Blanco
etal., 2013).

The benefits of applying CBR in the medical domain have been collected by Bichindaritz and Marling
(2006) and Montani (2007). CBR simulates the physician’s thinking method: “I have seen a patient like
this,” and provides a collection of past cases that may be suitable to the current case. In other words,
CBR makes “reasoning by experience.” It is based on two assumptions: (1) similar problems have simi-
lar solutions and, (2) It is easier to adapt the solution to a similar problem than the solution of a less
similar problem. As shown in Figure 1, Aamodt and Plaza (1994) have proposed a life cycle of CBR.
This framework has four phases including RETRIEVE, REUSE, REVISE, and RETAIN. Although the
case-base building and representation are not added as a separate stage in this model, it is the most criti-
cal step in the CBR life cycle (Honigl and Kung, 2014). The decisions of this step determine the quality
of the subsequent steps. By considering CBR system as an expert system, its knowledge is in the form
of cases, and its knowledge base is stored in a case-base.

Kolodner (1993) defines a case as “A case is a piece of knowledge in a particular context representing
an experience that teaches an essential lesson to reach the goal of the reasoner”. It can be seen as “the
record of previous experience or problem.” More formally, a case C can be viewed as a triple {<V: v>,
<8: s>, <0: 0>}, where v is a vector of values for the set of descriptive features V representing a prob-
lem, s is the solution selected from the solution space S, and o is the outcome (i.e., result) of the selected
solution from the possible outcomes O. In medical domain, Electronic Health Record (EHR) is a good
source to build the system’s case-base as it stores the solved problems (Branden et al., 2011). A case
can be considered as a patient record consisting of his entire medical encounters, where the problem=
patient’s symptoms, solution= physician’s diagnosis and treatment, and outcome= the patient’s results
in follow-ups. The outcome is generally defined as changes in some of the variables in V such as the
value of Fasting Plasma Glucose test or the number of hypoglycemic events, but it can in a qualitative
form, e.g., a positive or negative outcome. Case-base is the collection of cases, i.e., case base= {case’,
case’...case"}, where n is the number of cases. Using EHR data as a case source solves the problem of
knowledge acquisition bottleneck. However, the EHR’s transactional data cannot be used directly as
knowledge. A set of preparation steps must be applied to these data (El-Sappagh et al., 2014a).

517



35 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/medical-case-based-reasoning-
frameworks/235329

Related Content

Childhood Leukemia and Environmental Risk Factors

Mounir Tilaoui, Abdelamijid Zyad, Hicham Chatouiand Tarik Rakkaa (2022). Research Anthology on
Pediatric and Adolescent Medicine (pp. 405-426).
www.irma-international.org/chapter/childhood-leukemia-and-environmental-risk-factors/298224

Medicinal Plants for the Treatment of Type 2 Diabetes

Tung Bui Thanhand Nguyen Thi Ngoc Huyen (2023). Exploring Complementary and Alternative Medicinal
Products in Disease Therapy (pp. 114-132).
www.irma-international.org/chapter/medicinal-plants-for-the-treatment-of-type-2-diabetes/329633

Media Consuming in Children: Child Development, Babyhood (0-2), Early Childhood, Interests
Bahadir Kdksalan, Umit Ferit Aldmand ahin Géebakan (2022). Research Anthology on Pediatric and
Adolescent Medicine (pp. 533-551).

www.irma-international.org/chapter/media-consuming-in-children/298230

Community-Based Rehabilitation in Hong Kong: Opportunities and Challenges

Kar-wai Tongand Kenneth N. K. Fong (2018). Sustainable Health and Long-Term Care Solutions for an
Aging Population (pp. 294-319).
www.irma-international.org/chapter/community-based-rehabilitation-in-hong-kong/185702

An Update on the Effect of Natural Products on Oncogenic Transcription Factors in Triple
Negative Breast Cancer

Ashwathi Vijayalekha, Prathibha Sivaprakasam, Suresh Kumar Anandasadagopan, Ashok Kumar Kumar
Panduranganand Tamilselvi Alagumuthu (2022). Handbook of Research on Natural Products and Their
Bioactive Compounds as Cancer Therapeutics (pp. 1-26).
www.irma-international.org/chapter/an-update-on-the-effect-of-natural-products-on-oncogenic-transcription-factors-in-

triple-negative-breast-cancer/299794



http://www.igi-global.com/chapter/medical-case-based-reasoning-frameworks/235329
http://www.igi-global.com/chapter/medical-case-based-reasoning-frameworks/235329
http://www.irma-international.org/chapter/childhood-leukemia-and-environmental-risk-factors/298224
http://www.irma-international.org/chapter/medicinal-plants-for-the-treatment-of-type-2-diabetes/329633
http://www.irma-international.org/chapter/media-consuming-in-children/298230
http://www.irma-international.org/chapter/community-based-rehabilitation-in-hong-kong/185702
http://www.irma-international.org/chapter/an-update-on-the-effect-of-natural-products-on-oncogenic-transcription-factors-in-triple-negative-breast-cancer/299794
http://www.irma-international.org/chapter/an-update-on-the-effect-of-natural-products-on-oncogenic-transcription-factors-in-triple-negative-breast-cancer/299794

